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(54) Video display control apparatus, 
(57) Video display control apparatus 
for a visual display device (1 1 , Rg. 1 « 
not shown)- employing a television- 
type raster in a word processor has a 
display memory (13h a column 
counter 25 and a row counter 28 v 
adapted to address^d^e display 
memory. Each location of tiie display 
memory has an address comprising a 
column number and a row number. A 
clock osciliatDr (1 8) and a timing * 
chain ( 1 9) produce raster timing 
signals and column and row timing 
signals. The count in the column 
counter 25 tracks the line being 
scanned, and the count in the row 
counter tracks successive groups of 
lines in the raster. The display data 
output of the display memory controls 
a character matrix memory (1 5) acting 
through a paralleMo^rial converter 
(1 6) to cause alphanumeric characters 
to be displayed in raws by the display 
device. So that tiie informatkin dtq^lay 



by the display device can be varied in 
a convenient manner, the row counter 
28 is coupled to the di^lay memory 
1 3 through a random access memory 
30 which stores informatton from a 
central processor unit (1 4). This stored 
information determines which set of 
sequential row addresses shall be 
supplied to the display memory as the 
row counter 28 carries out Its 
counting sequence, and includes an 
instruction associated with a selected 
row address which causes a reset 
signal 31 to be supplied to the column 
coumer 25 so that for this row the 
characters displayed start at the 
character stored in the first column of 
locations in the display memory, the 
column addresses generated by the 
oslumn counter 25 being otherwise 
selectable as any set formed by a 
predetermined number of consecuth^ 
column addresses for alphanumeric 
character k>catlons in the display 
memory. 
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SPECIFICATION 

Video display control apparatus 

This Invention relates to video diisplay control 
apparatus for use with a visual display device 
5 empioying a television-type scanning raster. 
Visual display devices are now employed In 
monitoring or simply displaying infbnnation 
constituting the output of, for example, a 
computing system, a commercial Information 

1 0 disseminating network, or a word processor. At 
present such display devices are usually In the 
form of a cathode ray tube operated with a 
television-type scanning raster. It is frequently the 
case that the quantity of data stored in the system 

1 5 suii^lylng.the visual display device is greater than 
the amount that can be di^layed simultaneously. 
An object of the present'invention Is to pro>^e 
control apparatus enabling a visual display device 
to vary the Information di^lay thereby in a 

20 convenient manner. 

According to the present irwention, therefore, 
there is pro>^ded video display control apparatus 
for use with a >nsual display device employing a 
televl^on-type scanning raster, the control 

25 apparatus including a display memory, a column 
counter anda row counter adapted to address the 
display memory, eadi of a plurality of locations of 
the display memory having an address compridng 
a column number and a row number, timing 

30 means for producing raster timing signals and 
column and row timing signals, the timing means 
being so coupled to the column counter and the 
row counter that in operation, the count in the 
column counter changes In a manner 

35 representative of the scanning of a line of the 
raster and the count in the row counter changes in 
a manner representative of the succession of lines 
in the raster, and means coupled to data output 
terminals of the display memory for producing 

40 display signals representative of display data held 
in addressed locations of the said plurality of 
locations, characterised in that the row counter is 
coupled to the display memory through a random 
access memory adapted to store a row holding 

45 Instruction relating to a selected row address and 
to supply to the column oninter a row holding 
signal such that the column counter in response 
thereto canies out its column counting or 
countings for the selected row address through a 

50 predetermined series of column numbers, the 
column counter being adapted to count a 
predetermined number of column numbers 
starting from a column number which Is seiecteble 
except in the presence of the row holding 

55 instruction. 

Since the count in the column counter changes 
in a manner representative of the scanning of a 
line of the raster and the count in the row counter 
changes in a manner representetive of the 

60 succession of lines in the raster, and the column 
and row timing signals are such that the count In 
the column counter changes faster than the count 
in the row counter. Although the terms column 
and row are thus associated with the scanning of 



65 a line oftherasterandthe succession of lines in 
the raster respectively, the lines of the raster in^the 
display in operation may be so orienteted as to run 
from top to bottom of the dt^lay as viewed by a 
user. Normally, however, the lines will be 

70 orienteted so as to run from left to right in the 
display. 

Preferred features of the apparatus are define 
in the sub-claims appended hereafter. 
The invention will now be described in more 
75 detail, solely by way of example, witii reference to 
the accompanying drawings, in which: — 

Rg. 1 is a block diagram of a word processor 
embodying the invention; and 

Rg. 2 is a block diagnam showing In more deteil 
80 part of the embodiment of Fig. 1. 

Inthe word processor of Fig. 1, a cathode ray 
display tube 11 receives a video signal from a 
vkleo output stage 1 2. Scanning circuitry for the 
cathode ray display tube 11 is not shown and 
85 produces a scanning raster on the screen of the 
tube 1 1 , the inning raster being formed by a 
large number of horizontal lines. The scanning of 
the raster Is similar to tiiat of a televisk>n raster 
except that there is no Intertecing of the Hnes. The 
90 lines In the scan making up each frame of the 
raster are produced in sequence starting at the top 
of the frame. A display memory 1 3 stores 
alphanumeric character codes in a plurality of 
locations arranged to reprint for example, an 
95 array of 128 columns by 64 rovi^ The character 
codes are supplied to the display memory 13 by a 
central processor unit 1 4 v^ich receives this 
information from a flexible disc, not shown, or a 
keyboard, not showa 

1 00 Whenever one of the locations contel ning a 
character code in the display memory is 
addressed, the character code is supplied to a 
character matrix memory 1 5 which stores a 
character scan dot code for each possible 

106 alphanumeric character. In the present acample, 
each alphanumeric character is formed by a 
seiectionofdotefromamatrixof lOby 13dot 
positions, each matrix being 1 3 dots high and 1 0 . 
dots wide. Consequentiy, 1 3 line scans are 

1 1 0 required to scan each complete character. Thus 
one row consiste of 1 3 horizontel successive lines 
of dots, in coded form, supplied by the matrix 
memory 1 5 to a parallel-toserial converter 1 6 in 
the form of a 1 0 bit ^ift register. The seHal output 

115 of this converter is supplied to the video output 
stj^ 12 which correspondingly supplies video 
dot signals to the cathode ray display tube 1 1 . 

The display memory 1 3 is addressed by an 
addressing unit 1 7 which provWes the address for 

1 20 each of the alphanumeric character locations of 
the display memory In the form of a 6 bit row 
address combined with an B bit column address. 
In effect, a selected succession of 80 column 
addresses is supplied 1 3 times to the di^lay 

1 25 memory 1 3 during the supplying of each row 

address to the display memory 1 3. Consequentiy, 
each of the 1 3 horizontal lines of dots in coded 
fonn supplied to the converter 1 6 consists of 80 
groups of dots, each group lying in a respective 
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column and being a selection of the dots forming 
the character at the locadon defined by the 
respective column and the current row. 
Timing signals; in the form of pulses, are 
5 generated as follows. 

A clock oscillator 1 8 -generates clock pulses at 
for example, 50 megah«tz. The clock pulses are 
supplied directiy to the shift register constituting 
the converter 1 6 and thus the dot rate is set at the 

10 frequehcyof the clock oscillator 18. The clock 
pulses are also supplied direcdy to a timing chain 
19 which consists of a chain of frequency dividers, 
(not shown). Four outputs 20, 2 1 , 22 and 23 from 
the timing chain 1 9 are shown. Streams of pulses 

1 5 at successively lower rates are suii^Red at ^ese 
outputs 20 to 23. The highest pulse rate, which is 
at the output 20, Is supplied to the addressing unit 
17 to determine the rate at which column 
addresses are generated. This rate Is accordingly 

20 the characterclodc rate and may be, for example, 
5 megahertz. The pulses supplied at the output 21 
are generated at a rate which is used as the line 
frequency for the raster of the cathode ray display 
tube 1 1 . Each pulse at the output 21 is very short 

25 and corresponds substantially to a line sync pulse. 
The rate of the pulses at the output 22 is 1 A3th 
that of the pu Ises at the output 21 . The poi^ at 
the output 22 are supplied to the addressing unit 
1 7 where they serve to determine the raw address. . 

30 rate. The rate of the pulses at the output 23 is 
1/68th of the rate of the pulses at the output 2Z* 
The pulses at the output 23 are accordingly used 
as frame sync pulses, i.e. the putees which 
. determine the instants at which rastens on tiie 

35- cathode ray display tube 1 1 are completed. 

The centre! processor unit 14 supplies to the 
addressing unit 1 7 information which determines 
which succession of 80 of the 128 columns Is to 
be addressed by the addressing unit and whk:h 

40 one of the 64 rows is to serve as the starting row 
during addressing by the addressing unit This 
facilityr enables the cathode ray di^lay tube 1 1 to 
df^lay the information contained in any arrey of 
80 columns by 64 rows selected from tiie array of 

45 128 columns by 64 rows representing the stored 
alphanumeric characters In the display memory 
1 3. For example, if the array represented by the * 
locations in the d^lay memory 13 is considered 
to consist of columns 1 to 1 28 numbered from the 

50 left and rows 1 to 64 numbered from the top, the 
addressed array may consist of columns 21 to 
100 by rows 1 0 to 64 folfowed by rov^s 1 to 9. 
Furthermore, the Information supplied to the 
addressing unit 1 7 by the centre! processor unit 

55 1 4 can include an Instruction for a selected row of 
the addressed array to consist of the locations in 
columns 1 to 80 of that row while the other rows 
consist of the locations in another succession of 
80 columns, for example, columns 2 1 to 1 00. 

60 The means whereby this latter operation Is carried 
out will now be described with reference to Rg. 2. 

In Rg. 2, the addressing unit 1 7 is shown to 
consist of a roll left right offset latch 24 which 
hokis the current value of the left hand column to 

65 be displayed, this value being supplied to the latch 



by the centre! processor unit, a column counter 25 
coupled to the latch 24 to receive therefrom an 8 
bit output representing the left hand column value * 
held by the latch 24. and receiving at an Input 26 

70 the character rate pulses supplied by the output 
20 of the timing chain 1 9, a buffer 27 coupled to 
the 8 bit outout of the counter 25 and having an 8 
bit output at which the column addresses supplied 
to the display memory 1 3 appear in operation, a 

75 row counter 28 which receives at an input 29 the 
row rate pulses provkied at the output 22 of the 
timing chain 19, and a rendom access memory 30 
coupled to the row counter 28 to recehfe 
therefrom a 6 t>it output and having an 8 bit 
80 output of which 6 bits are suppTted to the display 
memory 1 3 as the row addresses, the 7th bit of 
tiie output being supplied to a reset input 31 of 
the column counter 25 and the 8th bit of the 
output being siiq;^lied to the display nnemo'ry as a 
85 blanking signal to force the main memory to 
provide no alphanumeric character as output 
during the active time of the signal on the 8th bit 
of the output of the random access memory 30. 
The rendom access memory 30 also receives an 
90 input from the central processor unit which 
determines the prevallbg relationship between 
the 6 bit output of the rowoounter 28 and the first 
6 bits of. the output of the rendom access memory 
30 which are si^^pQed a^^row addresses to the 
95 display mennory 13. The'fnput to the rencfom 

access memory 30 from the centre! processor unit 
also determines for each row address generated 
by the rarnlom access memory 30 the 
accompanying values of the 7th and 8th bits of 

1 00 the output of the random access memory. In 
particular, the value of the 7th bit for eadi row 
address is either high or fow, and in response to- 
one of these values, tfie column counter 25 is 
reset to zero. The column counter 25 is arranged 

1 0S. to count a succession of 1 1 2 column numbere 
starting from the number of the left hand column 
supplied to it by the latch 25 unless the counter 
25 is reset to zero tri which case the count of 
112 successive column numbers is started at zero. 

110 Consequently, in the display on the cathode ray 
display tube 1 1 , .r6ws of alphanumerte charectere 
are presented which start at the left hand end 
the character urthe left hand cdumn determined 
by the value supplied to the counter 25 by the 

1 1 5 latch 24 when forthe row address supplied to the 
display memor/ 1 3^ by the random access memory 
30 the 7th bit of the output of the random access 
menK>ry 30 is not such as to reset the column 
counter 25. However, when the 7th bit of the 

120 output ofthe random access memory 30 

accompanying the row address supplied to the 
displiay memory 13 Is such as to reset the column 
counter 25, the corresponding row of 
alphanumeric characters displayed by the cathode 

1 25 ray display tube 1 1 starts at its left hand end with . 
the character ocojrring in the first column of 
locations in the di^lay memory 13 for that row. 
Line fly-back blanking pulses are supplied to 
another ir^ut 32 of the column counter 25 to set 

1 30 the counter 25 ta the start of each cyde of 
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counting each blanking pulse occuning during the 
fast 32 counts* In the present example, the column 
counter 25 is capable of counting from 0 to 255. It 
will be realized that the selection of the left hand 
5 column by means of the left hand column number 
supplied .by the latch 24 to the counter 25 enables 
that area of the array of locations containing 
alphanumeric characters in the tii^lay memory 
13 which is to be displayed by ^e cathode ray 

10 di^lay tube 1 1 to be shifted to the left and to the 
right Such shifting is referred to as rolling. The 
fixing of a particular row to the first 80 columns by 
the 7th bit of an output from ^e random access 
memory 30 enables rows thus selected to be held 

1 5 in the display on the cathode ray dl^lay tube 1 1 
while the other rows are rolled to the leift or to the 
right. This ^ility is parttculariy useful in the case 
of rows constituting headings for information 
appearing in the di^iay. 

20 The cow counter 28 is such as to count from 0 
to 67 and supplies its count in coded form as the 6 
bit output to the random access memory 30. In a 
manner determined by the instructions received 
by the random access memoty 30 from the central 

25 processor unit, tiie random access memory 30 
translates the count of the row counter 28 into an 
8 bit output signal In which the first 6 bits 
constitutes a row address, the 7th bit constitute 
the signal to be supplied to the reset input 3 1 of 

30 the column counter, and the 8th bit constitutes 
a signal to the display memory 1 3 instructing that 
memory 1 3 to either provide the contents of the 
add^ssed locations or to provide a blank output 
signal: 

35 The counting operation carried out by the row 
counter 28 Is synchronised whh the raster of the 
cathode ray display tube 11 so that the counts 64« 
65, 66, and 67 occur during the frame fly-back 
blanking time. This k>cktng of ^e counting cycle of 

40 the counter 28 to the raster timing ensures th^t 
rows of characters are automatically placed In the 
desired positions in the displayed array. 
The random access memory 30 may be a 
/ lyiotbroldMCM68tOALwhichhasa c^aC!tyofa 

45 128 times 8 bits. The display memory 1 3 may be 
formed of 32 Texas Instruments TMS4044 — 1 5, 
each being a 4K by 1 bit static random access 
memory. The character matrix memory 1 5 may be 
formed of 8 Texas Instruments TMS4044-r-1 5. 

50 Where the random access n^empry 30 is a 

Motorola MCfS/^ 681 OAU the 6 i}it input from tt% 
. row counter 28 Is.multiplexed with the input 
which the random access unit 30 receh/es from ' 
the central processor unit 

55 CLAIMS 

1 . Video display control apparatus for use with 
a visual display device employing a television-type . 
scanning.raster^ the control apparatus including a 
display memory, a column counter and a row 

60 counter adapted to address the di^lay memory. 



each of a plurality of k>cations of the display 
memory having an address comi^sing a column 
number and a row number, timing means for 
producing raster timing signals and column and 

65 row timing signals, the timing means being so 
coupled to the column counter and the row 
counter that, in operation, the count In the column 
counter changes in a manner representative of the 
scanning of a line of the raster and the count in the 

70 row counter changes in a manner representative 
of the succession of Ones in the raster, arKi means 
coupled to data output terminals of tiie display 
memory for producing di^lay signal 
representative of display data held in addressed 

75 k>cations of tiie saki plurality of k)cations, 

characterised In that the row counter Is coupled to 
the display memory through a random access 
memory adapts to store a row holding 
instruction relating to a selected row address and 

80 to supply to the column counter a row hokiing 
signal such that the cdumn counter in re^xKise 
thereto carries out its odumn counting or 
countings for the selected row address through a 
predetermined series of column numbers, the 

85 column counter being adapted to count a 
predetermined nun^w of column numbers 
starting from a column number whidt Is select^le 
except in the presence of the row hokiing 
instructiort 

90 2. Apparatus accordmg to daim 1 , wherein a 
latch for storing selected column number Is 
coupled to the'coiumn counter, and the column 
counter Is adapted to effect counting of a 
predetermined numi)er of column numbers 

95 starting from the column number stored in the 
latch except in the presence of the row hokiing 
Instruction. 

3*. Apparatus according to daim 1 or 2, 
characterised in that the column counter has a 

1 00 reset inputterminal^ the random access memory is 
.so coupled to the column counter as to supply row 
'holding instructions to the reset input terminal, 
.'ajTd the column counter Is such as to reset to the 
cqwil'zero whenever a row hokiing ipstructton is 

:1 OS present at the reset ir^ut terminal. 

4. Apparatus according to claim 3, 
characterised In that the random access memory 
IS adapts! to encode the count in the row counter 
as a different count related thereto by a constant 

110 which. Is selectable^ 

5* Appa^tus according to daim 4, wherein the 
sakt iocations of the dt^lay memory are filled by a 
central processor unit which is arranged to supply 
the column number to be stored to the saki latch, 

115 and to supply the instructions to the random 
access memory whk:h determine tiie saki 
constant and diBtermine the saki selected row 
address. 

6. Video display control apparatus substantially 
1 20 ' as described herein before with reference to the 
accompanying drawings. 
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